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Original  copies  in  printed  paper  covers  are  filmed 
beginning  with  the  front  cover  and  ending  on 
the  last  page  with  a  printed  or  illustrated  impres- 
sion, or  the  back  cover  when  appropriate.  All 
other  original  copies  are  filmed  beginning  on  the 
first  page  with  a  printed  or  illustrated  impres- 
sion, and  ending  on  the  last  page  with  a  printed 
or  illustrated  impression. 


The  last  recorded  frame  on  each  microfiche 
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whichever  applies. 

Maps,  plates,  charts,  etc..  may  be  filmed  at 
different  reduction  ratios.  Those  too  large  to  be 
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beginning  in  Tlie  upper  left  hand  corner,  left  to 
right  and  top  to  bottom,  as  many  frames  as 
required.  The  following  diagrams  illustrate  the 
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plus  grand  soin,  compte  tenu  de  la  condition  et 
de  la  nertet*  de  I'exemplaire  film6,  et  tn 
conformit*  avec  les  conditions  du  contrat  de 
filmage. 

Las  exemplaires  originaux  dont  la  couverture  en 
papier  est  imprimAo  sont  filmis  en  commencant 
par  le  premier  plat  et  on  terminant  soit  par  la 
derniAri  page  qui  comporte  une  empreinte 
d'imi.  F:Ssion  ou  d'illustration,  soit  par  le  second 
plat,  selon  le  cas.  Tous  les  autres  exemplaires 
originaux  sont  film*s  en  commencant  par  la 
premiere  page  qui  comporte  une  emprein.e 
d'impression  ou  d'illustration  et  en  terrr.inant  par 
la  dernidre  page  qui  comporte  une  telle 
empreinte. 

Un  dea  symboles  suivants  apparaitra  sur  la 
derniAre  image  de  cheque  microfiche,  selon  le 
cas:  le  symbole  — ^  signifie  "A  SUIVRE'  ,  le 
symbole  V  signifie  "FIN". 

Les  cartes,  planches,  tableaux,  etc.,  peuvent  etre 
filmAs  A  des  taux  de  reduction  diffirents 
Lorsque  le  document  est  trop  grand  pour  etre 
reproduit  en  un  seul  cliche,  il  est  film6  d  partir 
de  Tangle  sup*rieur  gauche,  de  gauche  A  droite 
et  de  haut  en  bas,  en  prenant  le  nombre 
d'images  nAcessaire,  Les  diagrammes  suivants 
illustrent  la  m^thode 
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THI;    l)iA(;.\()SlS  AM)  TUKAT.MKN'l'  OF  ACIDOSIS 


i'.v  L.  (;.  i{()\vxTHi:i:,  m.d..  scD. 

MINN'KAI'DLIS 


'riii;iii;Kii(  M.i.v  and  pni<ticii!l.\-  iiriijo^i^  i^  df  cxtrcnic  intercut: 
to  the  -clt'iiti-'t,  on  iiccdinil  of  the  iiii:ciii(ius  prutcctix c  inccliMiiisiii 
pr(p\iilt'il  li,\'  nature  tor  'lie  maintenance  of  a  eon^-tant  ;i<i(l  lia^e 
('(|iiilil)i'inni;  to  the  clinician,  l)ecan>e  of  its  freijnency  in  many 
cliniiMl  condition-,  itecentiy.  new  methods  ha\f  l)een  evoh'ed 
wiiich  nial<c  jio^-ihle  early  and  more  precipe  diat,'nosi-,  and  fnnii'-h 
an  in-i<:ht  into  th(>  mechanism  whereby  tiie  acidosis  dexclojis. 
More  read\  chnical  recoi^nitioii  of  any  eoiniition  leads  to  earlier 
and  ii-Mall\  to  more  sncce->fnl  tre.itment,  while  information  rela- 
tive to  the  nioije  of  production  |c;id-  to  >iicce--fnl  i)rophyla\i-  and 
to  rational  therai)y.  These  are  desiderata  of  the  jrreatest  impor- 
tance uwiii::  to  the  i;rave  pro^iio-tic  ^i;:nificaiice  attaehini;  to  the 
de\cloj>nicnt  of  >e\ere  acidosis,  the  snddi'iuie--  of  its  api)earancc 
at  time-,  and,  ahoxc  ;ill,  to  the  fact  that  jiroper  thera|)y  in  >ome 
iiistaiiee-  may  tide  a  patient  o\er  a  critical  jx'rioil. 

'I'lie  proldcms  of  aciilo^i-  are  einhraced  in  the  larirer  prolilem  of 
the  inaintenanc<'  of  a  constant  ai  id  liase  e(|iiilil»rium  in  the  liodx . 
'I'lie  factor-  here  concerneil  mn-t  l)e  liorne  in  mind  since  dillVrent 
mechani-m-  are  iiii((iiesti(>iialil\  playiiij:  a  role  in  the  development 
of  the  \arion-  tyjx's  of  acido-i>.  '{"hat  different  tyju's  do  exist  is 
(•arl\   e\  ident  to  the  student  of  the  -ni.jeet. 

'rhoiiiili  much  ha-  lieen  written,  little  of  fundamental  importance 
lia-  iicen  added  to  onr  knowledi^e  of  the  maintenance  of  this  ecpii- 
lihrinni  -im  e  the  ma-terl.\  i)resentation  of  the  suhject  hy  L.  .1. 
Ilendci'-m,  in   liM)'!,'     < 'linieall.N ,  ijreat  -tridcs  liave  heeii  madi    in 
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UdWNTUKK:  Tin:  I)I\i.M'-i>   v 


M)    Tlii;\lMKNT    111-     \(  llii-IS 


..m-  kiKAvlcdi:.'  (if  ;ui.l(.M>  tn„ii  tin-  ^tini(l-i...int>(if  iii.tluMU  and 
(liaj;ii(i>i>  and  in  nur  kn.>wlc(l,i;c  of  it>  clinical  association.-. 

One  fact  nni>t  lie  l.urnc  in  mind,  idiopathic  or  prinian  acidosis 
i>  unknown.  .\ci<loH-  i^  ahva>^  M.-ondary.  It  ari<e>  in  the  cnrse 
,,r  many  pathological  pi-oce-e^  whi.'h  in  tm-n  are  influenced  l)y  its 
in-esenir.  It  l)ecome>  a  part  of  dilVerent  vicion>  .•ycles.  lt~  in\  e>ti- 
M-ation  i>  rendered  more  diflicnlt  l.y  it>  manifold  clinical  a-o,iations. 
Variation^  in  tyjie^  wiii.h  can  he  ol)served  clinically  or  elicited 
throuKh  laboratory  ^tudie^  may  frecpinitly  i)e  dependent  upon 
associated  disea>e^. 

l''\(ToKs  Maintmmn'.  .\(in-HAsi.  KQni.iiUiir.M.  Four  -reat 
factor^  at  least  are  concerned  in  maintainiufi  acid-l)ase  e(iuilil>rumi. 
These  are  -  1 )  the  cN.retion  of  COj  hy  the  Imifis;  CJ)  the  activity  of 
the  kidney  wherehy  an  acid  urme  is  separated  from  l>lood  which  is 
alkaline;  Ci)  th.'  peculiar  property  of  the  l)lood-  the  so-called 
hulfer  aetion  to  acid  and  alkali ;  1  f )  finally,  the  formation  of  ammonia 

which  ai(l<  in  the  neutralization  of  acid  when  the  fixed  liasc^  are  no 
lon-eraxailal.le.  Chan-esin  reiiard  to  factors  (1),  (I'l.aud  ::ii  are 
ahnost  invariahly  encountered  wlu-n  larjie  (piantitics  of  acids  are 
produced  within  the  l)o<ly  <'r  ii!tro<iuce<l  from  without.  liKieascd 
ammonia  i>roduction.  however,  is  not  a  constant  aenmipanimeiit 
of  clinical  or  ex])erimental  acidosis.  (  ertain  features  of  each  factor 
are  worthy  of  special  consideration. 

1.  lirsiilniin.ii.  CO,  is  constantU  transferred  from  seats  of  hifxh 
to  seats  of  low  tension.  /.  ' .,  from  tlie  tissues,  where  the  CO,  is 
forme-l  and  where  the  tensi,,n  is  hi-h.  to  the  hlood,  to  the  ahcol;.r 
air.  and  finally  to  the  external  air  where  its  tension  is  lowest.  In 
this  i)rocess  the  NalK  ( V,  of  the  plasma  |)lays  an  extremely  important 
role  since  stronj;er  acids  replace  CO...  which  in  turn  is  readilv  ex- 
creted, leaving;  a  neutral  salt.  Henderson  refers  to  the  l.icarhonate 
as  the  first  line  of  defen(  cs.  They  protect  the  hody  from  a.ids  in  the 
toll.,wuif;  way:     .XallCO;,  +  IKI  =  NaCI  +  \W  +  CO.. 

The  e(itiivalent  of  several  hundred  ciihic  centimeters  of  a  normal 
acid  is  eliminate(l  li\  the  luni:s  in  twenl\  -foin'  hours. 

■2.  i'.xrritiiiH  "f  .!'/</  ill  I'riui.  The  kidneys  excrete  an  acid 
urine  while  the  hlo.wl  supi)Kin>;  them  is  alkalin.'.  In  this  uay  the 
hodv  IS  freed  of  acid  and  acid  i.hospliatcs  while  bases  are  siNcd  to 


i{ii\v\i'ni;i. :  iiiK  i)i\i;\i>>is   wd   i  it.  v  imknt  m-  a(  inn-i- 


tlic  nri;jiiii>iii.     Some  ;ilkali  i>  excreted  with  tlie  i)lin>.[)li:U  •.  Imt  ;i 
new  t'linetinti  nt'  tile  kiilliev  i>  lidW   rec(ii;iii/eil,  /.  r.,  cdn-ei-x  ;it  ioll  ot 

'i'liiis:  Xii.Ill'O,  4  IKl  ==  NaCl  +  Xiiil.rO,,  the  .n-.„lium 
|)ho^l)hate  xTxiiii;  tu  take  care  of  hiith  tlie  acids.  On  the  other 
iiaiid  the  followiiii;  reaction  nia\  occur,  under  which  coiMntioiH 
the  alkali  or  hiearlionatt'  re--er\e  of  the  lilood  is  increa-ed  while 
a.id  is  lu'in.i:  exerete.l.  \a,ill'(),  +  il  I)  +  ( O,  -  Xalld'O,  + 
XalK'O;.  That  this  I'nnctioii  of  tlie  kidne>-  i>  one  of  i;reat  impor- 
tance is  >howii  l)y  the  fact  tliat  the  alkali  -o  sjived  ai)i)ro\iniate-  _'0() 
to  MH)  e.c.  ,"^|,  XaOIf  per  diem. 

:;.  Thr  llnlfir  Ai-liini  ,,/  liln,„l.  I?y  the  ••|intlVr  action"  of  a 
iiiixtnre  i>  meant  it-  ahility  to  take  nj)  con-idt'rahle  amount-  of 
aci.l  or  alkali  when  tlie-e  are  adde<l  to  it  without  appreciable  changes 
in  liydroiien  ion  concentration.  The  hlood  is  -ueli  a  hutfer  mixture, 
owinji  lar^<l\  to  its  content  of  carhoiiates,  pli().s])hates  and.  to  a 
le--er  extent,  its  |)roteiil. 

I,a-t  year,  in  i)re-eiitinir  the  dialysis-indicator  method  liefore 
the  .\>-oeiation  of  .\nierican  Physicians,  it  wa-  stated  that  it  was 
lieiiii;  emploNcd  in  a  -tnd\  of  the  hutVer  value  of  thi'  hlood.  .V 
report  hy  \'an  Slyke,  Stillman,  and  Cnllen  appeared  in  .\\m\.  I'.tl-'), 
ilemon-tratinn'  the  <KM-rea-e  in  reserve  alkalinity  in  acidosi-. 
Our  jiajHT'  appeared  in  the  An-liins  nf  Iiitcniii!  MiiUc'nu  for  April, 
mill. 

Mom;  ui  K\i'UKs.si(i\  oi  l!i>i  i  is.  All  results  are  expre--ed  in 
terms  of  e.c.  of  v,  IK'l  or  XaOIl  per  _'  e.c.  of  hlood. 

The  final  results  ai)i)ear  in  Tahle  I,  from  which  it  is  evident  that 
the  alkaline  reserve  of  the  hlood  i-  decrea-eil,  aim  in  addition, 
what  has  not  lieeii  recoi,Miize(|  clinically,  that  the  acid  re>er\e  or 
imllVr  ai;ainst  alkali  is  also  decrea-ed.*  The  total  hutfer  \alue  is 
therefore  diminished. 

1.  Itilizatiou  of  .XIIi  after  the  fixecl  alkalies  have  faihd  occurs 
in  acidosis  associated  with  marked  ketonnria.  As  already  indicated, 
this  mechanism,  however,  i-  not  called  into  i)lay  at  all  in  certain 
types  of  acido-is. 

'  The'  .IcrriM-i'  i-  lIMl  .-.in-I:!!!!  -illrr  -fillic  ill-tllllri-  "!'  Ili-OH:!!  IjUll'lT  111  ll'illl 
r|iiLir;il   :ili.|  r\  |  .rlill  ii'lll  :ll   arhln-l-   have   hiTII  I'lir.  lUll  I  rr.'i  I   in   our  -imlw 


I         l;.  i\\  MHI.I,:    Till.    I)l\(,\usl>     \\|)    TKKAIMKM    nl-     \(ll)(l>I^ 


'I'Aia.t:   I.— SiMMMiv   III    Ai  111.    \i.K\i.i,    \si)  'riiiM.   Hiukk  \M,t  t-  loll    riiK 

\Mlllil-    (A-l.    I.HIMI'^     l'.\l'l(l-.--~l  II     \-    (  ili'ill'    A\  Kli  M.KS 


N"r'ii:tl  iii'iix  iihiiil^    . 
^t  I  nir     .       . 

\ri.|.,-is 

L'l  ( 'nlli|"'n-:it.' 


Nm      ..f    .■,1-.-    nil. I 

clitiriiiiiiHliiiii- 


Iti 
6 


.Sii.l, 
I).  IS 

0.075 
0.1 


Alkiih 
0.1^ 

ll.(l."ili 
0.1 


T"l;,l 

II, i:; 


l,\l;iii;  \Tiil!^    .'^ri  I)IK>  hi    Ai  llms.s.*       N'aI.I  K  and  LiMHAI'IhN  III' 

.Mi;iiiMi)~.  Ill  tlii>  cnimcctiun  tlici'f  arc  three  jreiieral  line^  of 
appi'iiarli ;  --tudie^  fit'  the  urine,  the  e.\i)ire(l  ail',  aiiil  the  hhidil. 
'riie>e  all  reflect  ti-^iic  chaiis;e>.  As  iidtliin;;  is  kiinwii  at  i)rcsent 
ciiiicerniii!i'  tis>uc  acidii-^i-'  the  pll  nt'  the  lilodd  i>  ^'cneraily  acceptcil 
a-  the  iiiilcN  tn  aciil  lia--c  e([uinhrimii  nt'  tlie  iirj;aiiisiii  as  a  wlmK'. 
I  iKpic-tiiiiialilx  tlie  lildiiil  studies  (■du■^titute  tlie  luiist  direet 
a])priiai  ii.  ahhnUiih  studies  hy  indirect  uu'thods  furnish  cNtrciucly 
rilialih'  and  \  aiuahh'  data. 

1.  rrinni-ji  Stiidiis.  Ill  the  ^tudy  nf  the  urine  tlie  ainiiidnia 
( I  intent ,  the  (|uant  ity  nl'  acid  Imdics,  the  hydrdtien  inn  cdiicentrat  imi, 
and  the  leactidii  liel'nre  and  after  the  '"alkali  tdlerauce  test  ''  are 
Usually  deterinincd.  In  reality,  int'drinatidii  cnncerniuii'  renal 
i'unctinn  i-  al-n  oscntial.  In  renal  iiisufficicucy  the  "alkali  tnler- 
aucr  tc-t  '  a>  iidW  cniplnxcd  in  the  ~tiidy  of  aciiliisiN  is  imt  diily 
Usclc--,  liut  i~  inisleadinir.  It  i^  nlivinusly  iinpd>,>ihle  tn  liase  enii- 
elu-^inn-  rcLiiixc  to  the  iini)d\ci'i>hnient  df  the  tissues  in  alkalies  <in 
the  failure  nf  urine  In  liccnnic  alkaline  fnllnwinu  the  adtninistrat inn 
of  (aliniiati's  nr  liicailinnate>  in  aninuiits  (irdinarily  ^utficieni  to 
reiidci'  it  alkaline.  The  kidney  -inniltaiiedusly  fails  to  excrete  all 
dther  -iih-tanccs  in  nnrnial  fashion,  with  the  jxissihle  e\cei)tidu  df 
water.  Tlie  tindinus  cauiidt  he  interpreted,  therefdre.  as  indicatinj:' 
acidn-i-  uiile—  tile  excretury  ca|iacity  iif  the  kidney  is  kiidwn  tn  he 
Udrinal.  'Ihi^  stateinent  niu--t  imt  lie  inter|)reted  a>  ineauiuu'  that 
the  tc-t  i~  lint  i^i  \;ilue,  liiit  il  dnc^  UR'aii  that  the  test  i^  only  appli- 
calili-  i;i  -clecti'd  case>. 

■"  I  111'  VMiliT  vvi^hc^  II'  :lrlNlMi«  Ii'iIl'i'  111-  illilrlili'illii'--  In  Mi--  Willllli'il  sum  i,i|' 
mU    II    ll'i  luur  ll   n.»r'lstillici>. 


;ii\\  \ii!i:i;:   iiik  ii\(.\u^|'^   wd   rii!:\T\ii.\i 


\<  iii"-i>       .) 


Tin' ainiiuiiiiii  n|  I  111- urine  111       he  iiu  :■  -.rdciii  i -nl.  (|i|m  ml- 

iiiji    ii|inii    the    f\|ii'   nt'  iiciilii^i-.      In.   (Ii-  ^   .-inil    fchiiii|i--i,i.    t'nr 

cMiinpIc,  it  is  nl'  (li>tini  I  ini|>iirtaiicc.  \\li('r(ii->  in  ('('rtaiii  t.  pc^  nt' 
iicpliritis.  as  iiidicatcii  1>\- tiic  stmlic-- nl'  I'alintr  and  !!(  inici-nn,  it 
lia>  lut  ^'icai  .>ij;niiii  ,1111  <  . 

Acctoni'  bodies  (acctnnc,  diacrtic!  ai)])fa"  in  the  iiriiic  iiihIit  a 
larjic  \aric'ty  of  (■on<iitions,  hut  do  ...it  it'flcct  the  true  >tatf  nf  tiic 
lU'iifralitx'  rci,'nlatin,i,'  iiifciiani^rn.  They  arc  not  ron-tantl>  t'ouiid 
in  acidosis  nor  i>  tlicir  prcM'ncr  aiway-.  indicati\('  of  it--  fxi-tencc. 
Acidosis  can  exist  witliont  kctoinnia.  Tlicsc  terms  arc  not  -yiiony- 
inoiis,  tium^di  often  considered  so. 

'I'iie  liy(lrof;en  ion  concentration  of  tlie  urine  in  liealtli  and 
disease  ins  lieeu  carefully  in\'e>tiirated  l>y  I'aliner  ai'il  Ilendcr-on.' 
Tlie  normal  \ariations  are  so  ijjreat  that  tiie  findings  ha\"e  Imt  -liiiht 
eiinical  sif;nificance. 

.1/  lir.sf,  sfudu-.-i  of  fill'  urine  y'lihl  iufuniKitinn  rcliitin;/  sulilii  In  ihc 
tiiiiiiiiut  of  (irld  I'.rrrrh'd  In  the  iirinr  and  mit  to  flic  (iinonnf  prtsiiif 
nt  flu-  Idiitid  (inil  ^.v.s'//r.v.  l}y  inference  tiu'y  admit  of  certain  dcduc- 
tioMs  under  detimte  considerations. 

'2.  Stitdiix  (if  Ui'xiiimfuiii.  The  determination  of  the  (  (>.  of  the 
aK'eolar  air  is  an  indirect  hut  \ery  valuable  method  ol  -tud\' 
in  atidosis,  the  findinj^s  ])rol)aI)ly  indicating;  api)roximat<  ly  the 
bicarbonate  reser\'e  of  tlie  blood.  AKeola;  air  may  be  collected 
by  any  one  of  several  methods:*  a)  Ualdane,'  (//i  I'lesch.'  ami  ir) 
I-"i'idericia.'  'Hie  first  and  last  necessitate  intellijji'iit  codpcration 
on  the  i)art  <if  the  j)atient,  whereas  the  I'lescli  method  is  i^i  ncnilly 
apjilicable.  Dr.  II.  L.  Levy,  who  collaborated  with  me  in  Haiti- 
more  in  these  acidosis  iiuestipitioiis,  has  ])erfected  a  ma>l\  which 
is  fashioned  somewhat  after  the  one  earlier  employed  by  1  )r.  John 
Kini;,  of  lialtimore.  It  utilizes  the  ])rincii)le  of  rebrcaihins:  as 
described  by  I'lesch.  It  has  been  used  with  the  Ilaldanc  rnetliod 
in  the  ("Oo  determinations  here  recorded. 

.\ir  collected  by  the  I'leseli-Le\y  method  can  also  be  dt  tcrmiiied 
in  the  i'"ridericia  apparatus.  The  result  of  a  series  of  such  deter- 
minations is  compared  with  those  of  the  Ilaldanc  inctlioil  in 
Table  II. 


*  The  rloiiiils  ruiictTiiiim  t!u>  will  appL'ir  in  :i  x^parilc  iiiilfli''utio!i, 
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rc;il)(Hl\  \''  (It'inoiiNtf.itinii  (if  i'i(rciisc<i  sciisiti\t'iifss  ul'  the 
rf-piratnrv  cfiitcr  tlir;  iirli  n'lirc.itliiiiu  \;iri(His  pcrcciitafics  of 
('(X.  i-  an  iinportatit  aiiditioii  to  our  kiio\vlc(lj;e  of  jicidosi.^.  Miit 
tlic  ftlrct-  of  otlicr  factors,  c^pfrially  driii,'-  iiiior])liiii)  and  variolic 
disca-c-  upon  tlic  (enter,  max  inodifyor  o\  crsliadow  tlii^  intlMcncc. 
■  \.  '/Ill  IIIiiikI.  'I'liis  is  tlic  ioi;i(al  and  direct  axcnnc  of  apjiroacii. 
'I'ccliiii(  al  difficulties,  liov  •  tT,  lead  to  the  iiitrodncl ion  and  n-c 
of  the  niinicroii^  indinct  methods  alreadx  descrihed.  Ifecent  work 
ha-  resulted  in  new  nicthods  wfiich  make  the  direcl  iii\ cstijiaiioii 
po--il)lc  clinically.  'Tfic  miiiIkmK  in  use  \'<  v  siudyini:  the  hfood 
ilctci  mine: 

!.    1 1\  (lro;,'eii   ion  concentration. 

iin   II,\drot;en  eltctrode  method.' 
Ii'    1  )ial\  -•i>-iiidicator  iik  lliod.' ' 

_'.   The  linfl'er  ^  ahie  of  lilood      hen  in  (lcs(  riited." 

■  '.    The  alkaline  reser\('  (\  an  ."^lyke;.'-' 

I.   Tilnitalile  all~  i!ii,it\    i  .^^clfards)." 

.').     The  CI  I  r\  e  of  iicniouloiiin  dis^oci.ition  (  Harcrofi  i," 

''.  Tlie  (|iiaiilit\  of  acetone  liodie-  1,-^cliall'er  and  Marriott  i.'' 
'I  he  tact  liiat  tlic  L'a— chain  method  of  dcti  rmiiiini.:  the  |il!  of  the 
Mood  re(p lire- a  delicate  and  (  \iicn-~i\  1  pieceof  ph\  mco(  liemicai  appa- 
laln-  a-  \\  ell  a>  coll  M(  feral  lie  teih  nil  al  training'  ha-  milit.itc(l  a^a  in -I 
it-  ii-(  in  I  linical  nicdii  inc.  Heccntly  tlie  (lialysi--iiidi(  ator  method 
has  hccn  iiitrodiKdI.  In  < ollalioration  w  it  h  hr.  .1.  1'.  Met  fcndioi" 
I  liaxf  n.dl  the  oiiportimit.\  of  .(.mparnm  ii  -  liiidintr-  "ilh  tho-e 
of  ihi  ■lei  lidiiietric  method  !  h'i^;.  li  a-  dc\i-c(|  ami  iimiI  1i\ 
liim       .-^.iniplcv  of  Mood  from  \  arion-  -ojirci  -  lia\  c  hccii  t.ikcn,  inde- 
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Miiiv  siiivf.M  ton  ;ii:n'cinciiti>  coiilil  nut  he  (loirci.     TIi..  i;i|,i,lity 

.•in<lr;i,c  uilli  uhiil,  .•|l.-uli|tc\:tlu<>-inrnl,t;iinc,l  l,.\   thr  II.  u    liirllKMl 
U.irnilll^   il~    ui.lr   iiM     ill    Mllilir.      (if  citln  r   jri,i,„i-    ,,!•   ii|k;||(,,i,. 

*  .McClciiiliJii',  .■,,nil,ji|,.,|  t(iiii,iM(.||.|  :,i,,|  Ii\,|i,,i..,.|,  i.|,.i  iii„lc.. 

t  KlrrtnitiM'trir  iiii'tliiiil  i.ii  iirtiTial  IiI.mi.I. 

t  I)ial\«is-lii(liratiir  ii|..||ii>i|  im  \,.||i,im  l,|i,iw|. 

S  More  inliinato  iiniuaiiilai witl,   tin.  iiial.vsl,-ii„li,  ,u.ii    imili...|  .l..n...ii,tnil.'* 

that  tiri'ii!  prcraiiti.itiM  iiro  iKMi's...ar.v  in  nnlir  to  iiiinjiiiizi-  the  \i>r<.i  «{  «'(>..      hliHxl  ia 
thyrcforf  iliawn  cllriTlly  Int..  ii  .sppcjally  .k.vl».-.l   luU-  pr.ivid.Hl  »l  each  .ml  with 
nil.lKT  .•..niM..ti..n  aii'l  pi.i.li  ......k-.      I)i,tallv  is  atta.  lu-.l.  I.v  thr  ruM-r  .■..i,i,....ti..ii 

a  «..'..M<1  niU.  whi.li  i»  al.M,  partially  tilU-.l   l.,.f„re  thr  .laiiip,  an>  applied.      Hi.....|  ii, 

tli.-r.-f.,n.  .Ira«ii  willi.ail  ,.xp.,.„ir..  aii.l  «itl,.,ut  L.Hr.  (,f  ((),.     Th.-  ,l.>,irr.l  atiK.uiit  .,f 
t.l...)<l  1,  all..»...l  t.i  fl.iw  int..  th..  .lialy/.iiiK  ,a.-,  whi.'h  i«  I.)W<t<mI  int..  th,.  .all  «..liiii.>ii 
1  hv  ,ipr.iT  part  »l  I  h).  ,a.-  in  .ut  ..IT  ami  th.'  tnU'  >ti.p|HT...|  .liiriiiu  ilialv.i-.      I'r..|..mr(Mi 
••oiiMn.tiiiij  l.y  a  t..iirm.|iii.t  tiiii-.t  Im.  uv..i.|...|  in  tl ..II..  ii..!,  ..f  |,|.„„1. 

'    r)ial.\.i..  alw.  ..(Tors    an    (.Xfcllcnt  .ipp..rluiiity  f..r  th.-  , iii.lv  ..f  al.ii..ni.al  ...Lin 
pnwnl  HI  thr  I.I.HKI  in  a.M<|..»i».      In  tin-  rmrnt  vivi.liffiii.i.,n  oxpcrinirnt.  „(    \Ih.| 
l{..wnn.-..  an.l    TiirtaT.'^  In-tir  ari.l,     <j...vyl,iityn.-  nri.l.  ahiiiin.  valin   aii.l   hiMi.liii 
«.n.  i^.laicl.     .\  ..tii.ly  ..f  thr  .lialysiui-  fr-.n.  th.'  I.I.kkI  in  ,,ri,|..w,  «„nl,l  un.|ii,M.ti..ti. 
iil.ly  priivi.  prolituUo. 


l;ci\\  \  I  Id  !   ;    nil.    l)lA(,\OM.S    AM)     TKKVT.MKNT    (IK     \(il)c'-I>  ".» 

Siiur  a  chiiiific  in  the  plloiily  ((htainsjit'tci' tlu>  protcctixc  mciliaii- 
isiii  lias  failed,  ix'ciiliar  sii^iiilicaiicc  attaclic^  ti>  it^  prc^fiicc. 
<  )li\  ioiisly  ((iinixii^atcd  ;,'ra(lfs  of  acidosis  will  not  Ijc  dctfitcd 
nnliv-s  rt'sori  i>  had  tn  (uic  of  the  ntlicr  tcvt>. 

Thf  hitffrr  ralur  af  hliiml  ha^  already  heen  discussed,  .'^eieiitific- 
ally  these  studies  throw  an  int<'re^tiiiir  side  li^ht  on  the  ineehaiiisni 
in\  (lived  in  tlu'  ]>roduetioii  of  acido-i-.  hut  inasiniieli  a^  the  total 
liiitfer  \aliie  is  not  al\\ay^  decreased  in  aeido-i-,  and  a--  the  tnetiiod 
as  deserilu'd  reijuires  eoii-ideralile  time  and  labor  it  will  proliahly 
I    it  come  into  wide  n>e  elinieall) . 

Thr  (ill:iiln/i   nsirrr  or  hiearlionate  eonteiit  of  the  hlood  a-  deter- 
mined hy  \aii  Slyke  yields  inforinat ion  of  the  ^'reatest  -ifjiiific  anee 
elinieally  and  scientifically.     'i"he  metlio(|  i^  readily  api)lied.  ,\  ields 
relialtle  and   \aliial)le  data,  and   will   un(|ne>tional)ly   |)lay  a   \  ('r\ 
im|iortant  role  in  all  future  ^tndie--  of  the  siihjeet. 

Si'l/ard's  l,.s-t  of  titratal)le  alkalinity  yields  \aliial)le  eni|Mrieal 
•  lata.  It  i>  to  he  comineiided  for  its  >impliiity.  It  i>  a  <:ross 
index  of  acidosi>  and  can  he  iimi!  hy  thoM'  lacking;  the  time  ami 
e(pii|imeiit   for  the  more  refined  methods. 

With  file  ciir\  e  ot  the  hiiiiinjliiliiii  il  iis-m-idiinii  m\  ac(iuaiiitance 
lias  heen  too  casual  to  jn^tilv  an  expres-i-n  of  opinion.  Tei  linical 
diHiciiltie-.  preclude  it>  wide  um'  in  a  clinical  jirocediire. 

The  (piaiititati\e  nielhod  of  determininir  the  acetone  liodies  in 
the  hlood  i>  iiii(|iiestionalily  of  i:reat  importance,  jiartii  ularly  in 
dialiete^,  hiit  it  i^  technicallv  removed  from  ire'if'id  n-e. 

l';s>i.Mi  \i.>  [\  |)i-,ri:i(\ii\i\(.  .\<  n>i)>,is.  'I'he  nmiihcr  of  nietlio(N 
lia-  iiK  re,i-,ed  to  >uili  an  ixteiil  that  it  i^  e^^cntial  to  delerinine  w  hi  h 
<aii  he  diM-arded  without  lo»  and  aUo  what  te^t  or  coinhinatioii  of 
te^I^  \ieliN  iill  llie  de^irahle  information  in  a  ixImmi  ca-e.  This 
Me<e^^ilate>  an  intimate  familiaril.v  with  the  appliealiility,  limita- 
tion^ and  --iirniticaiicc  of  each  te>t. 

In  m,\  o|iimi>ii  the  nio^i  CN^riilial  I'actor-  to  determine  are  the 
re-er\e  alkalinit.v  .  the  alveolar  ('()■.  and  the  pil  of  the  Mood.  The 
licM  melhod>'  are:  for  t!ie  (ir^I.  the  \an  .->1\  ke  inethiHl.  for  thi' 
-e(  uml.  ihi'  'le^.  h-l,e\  >   collect  inn.  w  it  h  i::i,  .■in;i  I  \  ■^i^  l)\  the  lla  Ida  n-- 
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;iMlKir;Hii-:  and  ior  tli<'  jilI,  the  ilialy^i^-inilicatfir  iiictlKiil.  'I'lioc 
>  ii'ld  i|iiaiilitali\c  data  and  indicate  v  lictlicr  a<id(i,si^  <'\i>t-.  w  lictlicr 
it  i-  ciiriipcn-alcd  ur  ali-^nliitr.  1  )c]ifiidin,L'  rp"'i  t.lic  nndcrlx  ini,' 
diM'avf  and  the  tyjx'  of  a<id(isi-;.  ntlicr  tots  arc  dcsiialilc  at  tiiiio. 

A(  ii)(i-is  \M)  X(iMi;\(  i.\iri;i:.  If  I  d('>irc(l  to  iirccipitatc  a  dis- 
in--inn  I  Wduld  nicrclv  a--i^  tlic  (|iic-tinn.  What  i>  acidii^i^y  'I'lic 
iccni  it-cif  i^  a  ini^nunicr.  ^iiicc  a  ])II  urcalcr*  than  7.0  i^  rarely  or 
iM\er  eiicduntei'ed  e'inieallv.  Aeido-i-  i-  a  loosely  used  terin. 
I  hi>  .\-~oriatioii  wonld  do  a  real  -crv  ire  were  it  to  apjjoint  a  eoni- 
niutir  to  coiiNider  the  (pie^tion  of  nonienelat uri'. 

Iiia-ninrh  a--  thi>  j)aper  di-(iH-i'>  aeido-i>.  it  lieeonie^  neees^ary 
to  di'elare  my  attitude  in  thi-.  connection.  Our  custom  has  hceii  to 
'  all  all  caM'^  w  ith  a  pi  I  of  the  lilood  i.'reatert  than  7. 1.  Irnr  (icidnxls: 
all  ca>e-  ^howint;-  a  noiinal  pll  liut  a  decrea-e  in  ahcolar  tension  and 
in  the  alkaline  reserve  of  the  lilooil.  i-ni,i  ik  iisiiti  il  (/r/Ji/.s/.v.  That  this 
i~  tar  fmni  ideal  i^  admitted  -ince  "'acidosis,"  tlioni;h  uni\er>ally 
^aiieiioned,  i^  a  mi^uonii'r  aiid  ^incc  compensated  acido>i>  i^  u--e(| 
to  e\]!re-s  an  acido^i^  that   i^  not  an  a(  idosi>  ■,in(c  a  chani:e  in  the 

pll   o|    the  III I    has  liccii   pre\ented.       Ilasselhacll' '   has  aNo  made 

I  III-  di-t  niciii.ji. 

'    I  l\li    M     l''\  111!  \i   1     Ml      \(   llio^l-,.       (    I  l\|i    \l     .\~.^o(  I  \||o\>.        hi 

.icido-i>  ri'-]iirati  ;.  <hanues  are  u-uall\  pre-eiit.  11' jicrpiiea  -air 
hmiLier  i-  e\ircmel>  common,  hut  not  al)-olutcI\  constant,  it 
.il\va\-  -iimrc'l-  acido-~i-  and  demand-  iu\  e-t  i^rat  ion.  It  cloe-  not 
iii\ariaM,\  iiidiiatc  acido-i-  for  umni-lakahle  h\  perpnea  has  hecii 
t  iicoiiiitcred  al  tunc-  in  aiiimaU.  the  -ulijcct-  of  cxperimcuial 
•  dk;do-i-.    /.   ( ..    ill   aiiimaK   recei\  int:    larui'  (iiiaiiiitic-  of   NalM'O, 

mn;r  1  lioU-l\  .  liic  -o-callcd  aeelolie  odor  ot  lhr>  lireath  i-  ino-t 
lici|iiciitl\   enciriuiiercd  ill  i  a -c-  -liowiiii;  ketoniiria. 

Al  ido-i-  i-  found  in  a--ociatioii  with  the  followini;  di-ta-c-  and 
condil  Mill-: 

i-    hialicti-, 

-'.    io  nal,  cardioreiial  ami  cardla<-  di-ea-e. 

•  >.    (   aeliect  ie  -Lite-  and   -e\  ere  .luemia-. 

I     <i'\ere  diarjhcii     par!  i' ulai  1.^    In  children  )." 


•  Hy  "Dn-iitiT  pH"  i»  liir.'ilil  n  un   ii.r      II      .••n   .■..imi'mIi  it  I'.n    .     r/  .  |.||  7    ;  iimIi 
fiiti"i  J  H  ion  r(j|i(  iritratiMii  lti'mIii  iIi  m  ill   7   I 
t  ll>i>l. 


K'lW  \  ri!i:i;:   iiii;  diacnom^  and  ikk  atmia  r  m    a<  ii)o>i^ 


.">.  ClKilcrii.     Scll;inis.-i 

'i.   STar\  iitiiiii. 

7.    I'rr^ii;iiir\ -'-'  and  ('i-lani|i-ia. 

^.  rn--tii|irrati\c  (ir  pn^taiiC'-tlK'tic  (•(UHlitidii-,  |>arti(iilarly  in 
siiriiical  ^lidck. 

;•.  (  frtaiii  t'clirilf  ili>ca>('-;. 

l)iiriiii;'  tile  ((lur^c  of  tlic  la^t  1\\<i  y('ar>,  out  ut'  >c\cral  Iniiiiliril 
l)ati('iit>  (111  wlioiii  -oiiu'  (if  thc^c  stii(li('->  lia\c  lucii  made,  hctwccn 
•  'iH  and  :i."i  ca'^cs  (if  tfnc  a(id(i>i>  lia\  c  l)ccn  fdund.  A  few  (if  the  indrt.- 
intcrc^tini;  rcsnlt^  will  lie  (■(in-idcrc(l. 

.\(  iiiii-i>  IN  DiMUTKs.  1.  (i.  \.  11.,  Mfd.  \(i.  i'li'isrCi,  .folin- 
ildjikiii^.  ^Iiducd  marked  air  hnnucr.  iiiinarv  aiinndnia  (if  •!  ^nn.. 
and  Jill  7.-').  After  receiving'  .'lOO  c.e.  df  1  per  cent.  .\all('(),  the 
jdl  wa--  7. 1 "i,  thi-- ])er^i>t iny:  fdr  t\\('nt\  lidur>.  Tiie  aeetdne  liodies, 
deteriniiieil  as  aeetdne  liy  1  )r.  Marr'intt,  w.'re  _'l(l  Mii,'rM.  to  Kill  !,fni. 
i'i  liiddd.  Tlie  ]>atlent  died  in  txpieai  edtna.  the  !)id(Mi  ~ernrn  liehire 
death  readiii:,'  7. 'id.  /.  i .,  noriiiaL 

Thi^  indicate--  thai  death  \\a^  ncil  ihie  td  inerea^eil  h\(h'd<,'en 
idii  eiineentratidn  of  the  hludd  and  i>  in  keepiiii;  with  thi'  findnii;^ 
(if  llhrinann  and  I'",>^er''  whd  (leni(in>trate(l  tiiat  the  ^luhnin  salt-- 
(if  dwlintyrie  acid  are  eapalih  of  iirodneirif;  syinjiidrns  anald^MU- 
td  thd  ''  fdund  in  diahetic  ednia. 

'i'h(  inipdrtanee  df  thi^  findinj;  cannot  lie  tmi  >tr(ini:l\  ernplia- 
:-ize(|.  >inee  it  indicate-  that  alkali  i-  cf  value  in  dial)eti(  acidd-i- 
(inl.\  in  >d  far  a-  it  cdrrect--  the  acidioi-.  I  have  -ecu  at'lea-t  three 
dialielic-  die  after  alkali  thera|i>  which  re-.iiltei|  in  the  return  (if  |ili 
df  till  liliidd  td  iidrinal.  'I"he  ( undilidii  nf  ti->-ne-,  hnwcvcr,  rernain- 
nnkniivviL  Alkali  tlierap.v  -liciild  lie  n-'  I  with  a  specihc  dlijeit  in 
\  iew  and  the  arndinit  -liiinld  lie  cdntnilled  liy  lali(iratdr,\  --tiidie-. 
I  lia\c  >(  I  n  jiaticnt-  re((i\e  \ali<  <'  ni  atuduni-  cld--el>  ajiprdxi- 
niatiim  in  yrain-  jier  kil(i;,'rain  the  li  thai  diisa^c  fin'  d(i^~. 

.\(  iiid-.i-<  i\  'i'i\\i.  vMi  (  MiitnMii  \  \i.  wi)  (  Ainu  \(  ni-^ivst;. 
At  time-  acidd-i'-  pla\-  a  detiiiite  tdle  ill  rciial.  cardidreiial  ainl 
cardiac  di-.e,i-.e-,.  It  nia\  nr  nia\  iidl  (Icvehip  in  marked  renal 
iiMiliii  ii'iii  'I'he  liiidinu--  in  a  fatal  ca-c  df  chrdiiic  inter  titial 
nephrili-  -mall  ^'lamilar  kidiiev  >  -ecu  in  cdii-iiltat  idii  .villi  I  >r. 
•I.   r    "^1  lineider  df  Minnea|idli>  emplia  i/e  tli(    impdrtiiiice  df  -iich 


i:  'I'l 


■I'll       1  \ 


•) 


i;ii\vnti!i:f. :   iiii:  i)i\(,\ii>i^   wn   ikkaimknt  m    m  idm-i 
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\|ilil    Ml      Jill.-, 
\|iiil  -'0     -'.■). ti7 
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\ltrr 

\|.iil  .'I     Sli  I 

Mr|.,|,' 

\|.ril  .'.-, 


7.-'  (17  II      171  I'll    7  |.,.T  .,..11.      NmHCii      1.-,     L'lii 

.lai!>. 
7  :{       .ill  I        1^1  II     _'liii      _' I      I'll,  n.i...  1,11(1  ,    ,■    !  I, .,■,,. lit 

\iii,  ,.,ii.   1.11.'         \:ii|i   1  >    1     \- 
7..i       ;i7..-,7     l.",^.ll     -'ii:i       I'l      \iTi,  ,■1111.  l.ii'.i 
. .       I'l  .■,'>       '.'1  II      171  liiii,  I   ,     I  I  ,.r  ,-,.m 


,  r,       -'li.  1.1 

7  !.■) 

7.:{       :il  7 


^7,ll      H,, 


,\iii.  ,  ,,11.  II.  tl 


\:il|l    I  '     1      \ 


Tniii-lii-ioii 


7  1.',    :{I.',il       1,7.1) 


III  tlic  :ici(l(i>is  iic(iinipiiii\  iiif;  rciiiil  in-iifiii  ifiii  y  the  (  O.  uf  tlir 
iiKciilar  .lir  iiiiiy  hr  trciiu'inliiii^-ly  ilccrcii-cil,  in  imi-  iii>t;iiH c  rr.icliini: 
ii--  lii\\  :i>  7  mill.  \\<:.,  mill  in   J  uf  (Hir  i;i>cs  iuwcr  tii.iii  l.'iiiiii.  Hi;. 

I  llf  licctollc  liuilif-.  iliij   nut    ;i(  ruinuhllc  ill   the  lilnml   linr  \\:i-  tllfl'i' 

incrciiM'  ill  tlic  iiriiKin  aininiiiii;i  in  _'  uf  llicsc  <a^c~  in  uliirh  tlic-c 
feat  lire-  \M-iT  licicriiiincd.  'rciii|)(>rai-y  hi'iu'lit,  in  tlic  rlr.iriiii:  up 
"f  iiiiiia.  in  ilif  rciirf  (if  ily^piica,  ami  in  iirinary  ■.fcrftiuii.  tuucllHT 
with  increase  in  icmtvc  alkalinity  nf  tlir  liloud  and  iMiriitiun  nf 
tile  pi  I,  arc  iili-.(r\cil  ,it  linn-  fullnw  iiiL'  llu'  adinini-tratiun  i  if  alkali. 
I{in  I  lia\  (•  >  (i  til  -IT  an,\  tliiiii,'  appi'd.iiliinj;-  pcrniancnt  rr-iilt-  ni  dcr 
tlii'^c  (■oiiijitiiiii--  cMciiI  ill  (iiic  iii-l;inri'  of  renal  in^iitfirii  i;r\  am! 
ai  idii-i-  ai  (iiinii.-inx  iiiL'  an  anitr  csai  rili,itiiin  in  a  rii-c  nf  rhrnnii 
iirpliriti>. 

I  lir  rule  111  ai  idn-i-  ill  I  lie  |iri,iliii  t  ii ill  i if  d \  -iiiica  in  patiriit-  «  itii 
111  II  lunpliral  I'd  \  ah  Ilia  r  di-ca-c  and  ai  lite  drr(  impel  I -,it  i(.n  '  i-  ~lii;|it, 
'i'lie  dv-plir,-i  f\i-i^  with  :iiii|  witlimit  aiidd-i-  Imt  the  aiidn^i-  i> 
iiiiirc  marked  ,'iiiil  ,i|ipear-.  niil\  diirini:  the  \  ei\  ariite  -i,iue.  rapiill.\ 

ili>;ip!M;iriliLr  "  nil  elimeal  e\iilenee  llf  ini|ir(i\  eiiieiit  Hnt  ill  i;i!',  li'i- 
relial  di^ea^e,  a>  lni;;lit  Ke  lAperied,  it  lieinme-  a  limre  inipurlalil 
faiiiir. 


IMW  \i  i;i;!;:    iiii;   iii\(;\(i>i^    wn    ihk  \  r\ii-.\|-  <ii'    \(ii".>i>       1.'! 

.\(ii)ii^is  ill  ('\(iii:\i\  \M)  .\\i:.Mi\.  Ill  (III  licxiii  ;iiiil  iiiit'inia 
ilciilti^i^  i>  iicc;i^i(ili;iliy  (■liciillllttTcd. 

>..  a  (■ii--('  (if  ciirciiHUiia  ot'  The  --tdiiiacli.  with  iiiai-kcii  mcta^ta^r^ 

ill    tlic  lixcr,  ilicd   in   iinitnnnd  idtiia    witli  a(i(l()>i^  -Ikiw  iiiu'  a   pH 

dl'  7.:;."i.  ii  ))(i^iti\c  >cllanr^  tot.  an  ahfular  < '()..  of  W  A  Wj:..  ami  a 

(|('(  i'ca ->('(!    rc-<r\c    alkalinity.     'r\])iial    air    1iiiiii;it    \\a-    prc-ciit. 

Ill  ('\])('riiiiciitally  iiuliiccd  aiiciiiia  in  a  doji' aridn^i- did  imt  i|r\fli)]) 

al'tcr  rcdiicini;-  tlic  lli>,  tn  (">  [irrccnt.  i>y  n'licatfd  Mfciliim-.       Sfc 

Tal.l.W: 

T.vBLK  v. — Kkfects  ok  Rlkkdinu 
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.\t  IDii-'l^    ill     l'lll.(,\\M\      \\|)    I'll   I.  \Mr>l  \.       I,     ||,-|-    liriil    i  l.'liiiicd 

that  a.ridii^i^  nil  iii~  ill  prcu'iiamy. ' '     True  aridn;--  i|iir~  iinl  nriur, 
and  i(iiiipin~atcd  acidn-i^.  u  lirii  prr^riit.  i-  iiculiuihir. 

I'lic  a^-^iiciatimi  nf  a(idn-i~  with  cilaiiip^ia  i-  intiTc-tiiiL;.  ()ur 
MTJi'^  i-  tiiii  ~inall  til  admit  <>(  aii>  iniirlu-inii^  rclati\"c  to  it-  niii- 
>tancy :  n  ca^'^  iinl\  lia\  c  hrcn  -iiidinl.  true  acidu-i-  \\a-  pn-riit  in  .'i. 
The  hiiilinu^  aiiiirar  in  'I'ai.lr  \  I . 

IvHLE    VI. — Ac'IDOHlH    I.V    l'>L.*MI>»IA 
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H        KdWNTHKK:   TllK    IJIAC.NOSIS   AM)   TliKATMKNT    OK   ACIDOSIS 

IModil  from  the  cord  of  the  l<al)y  in  (  asc  II  was  secured  and  the 
pll  of  tlic  stTiini  ({("tcrniini'd  as  ".;>.  Both  patients  rfcovort-d  in 
si)it<'  of  tlic  acidosis. 

Tiic-c  finding's  in  eclampsia  carry  therapeutic  sij;nificane«\  and 
indicate  that  alkali  therapy  shonld  he  tri»'(l. 

Acidosis  in  A.NKSTiiKsiA  AM)  S(  ii(;i(AL  Shock.  Four  post- 
oi)erative  cases  exhibiting  clinical  evidences  of  acidosis  were  .studied: 
1'  ])ro>tatectoinic>.  1  nepln-otoiny.  and  I  drainage  of  gall-hladder, 
with  liilc  ])eritonitis.     All  showed  true  acidosis. 

(  linicaliy  we  ha\  e  had  no  oi)])ortunity  for  the  study  of  acidosis  in 
relation  to  surgical  shock.  In  collahoratioii  with  Dr.  J.  F.  Corhett,* 
experimental  shock  is  being  studied  at  present.  Here  true  acidosis 
(le\elop>.  as  indicated  in  Table  \'II. 


TaFH.K    VII. — Sh'IIK    Kxi'KiilMKMS 


I,  .ill 
Al,  ■u.s     ^.4l\ 

Al    'i.'i;    i».:j(i 
U' :;o 

■  i.M) 

A I     '.Ml      '.t.M) 

l.V.id 

l.;',n 

\l     ^M'.i     ^  to 

:).:{() 

1.00 

,"i.:io 
■  io  >.:io 
:t.n;> 
.'i.JJ 
1.0,-i 


Weight. 


■jr,.i) 

2.",.() 

IS.O 

lit.l 


pH. 


7.4 
7.1 

7.0 
7.1 
7.0 
7.1.'i 

7.:i 

7.1 
7.5 
7.I.") 

7  ..i 
7.3    I 
7.1 

7.t 

7.  t."i 
7.:i.j 


-Mkulinc     -Vivrolar 
reserve.  C'0|. 


■t:i.7 
:t,s.t) 

-'.S.4 
,j4.l) 

a.M 

.".1.7 

;{2.i 

51. ti 
3s..-. 

.")0..' 
■}2.!t 
3S.0 
42.0 
.'ij.'.l 
2s. 0 

:iit.:{ 
40..5 


27.0 

;i2.s 

4(Ht 
.•i7.1 

4.-i.!l 
22.0 
2."i.(i 
4.S.,{ 

:i'.t..". 

.J4.7 
20. 1 
11.4 


:i.2.">,   l."iO  c.i-.   Hinders  ^(.luiiiiii. 
.■I.:i0,  100  c.e. .-,  per  rent.  \nH(  •«  h. 


."ill..",        :!.o:i,  200  e.e    Hotiau's  sululiuu. 

20.  s 

40. >N        :j.22,  20(t  e.o.  iIo-aii'.~  licmnlizcl. 

47.'.t 


'I  he  (tiect  of  NalU  '(),  n|)nn  bi(Mii|-|)r(>Nnre  in  ^liock  alVords  addi- 
tional e\  ideiKe  of  the  existence  of  acidosis.  Tracintj  I  is  a  chemo- 
graphic  tracing  >howiiig  the  fall  of  blood-pressure  accomi)an\  ing 
^ho(  k  and  the  response  to  the  adinini.itration  of  XalK'O.t.  The 
cilcct  iif  iJinger's  solution   i--  also  indicateil.     Tracing  II    demon- 


Si'iiunile  M'lpori  will  .ippc:ir  luler. 


» 


i;ii\vM  kkk:  tiik  diagnosis  and  tkeatmkm  m-  A(  iixtsis      I.') 


-  ~  'z 


a  _ 


I''      Kiiw  \  I  i!i.i;:    iiiK 


ni\'.\ii>|N     \\i)    I  |;i.\TMl,.\  |-    (i|      \(ij)i,~|. 


-irate-  the  rlirct  (if  llnuaii',  i^cliitiii  alkaline  mixture  in  e\]ieri- 
iiieiital  -iiiiik. 

■^ '^i'^  1^  ST\it\  \Tiuv.      It  1-  a  ((11111111111  lielief  that  -rar\ari.in 

re-iilt>  111  aei(l(i-i-.  That  aei(|(,-i.  iii:iy  licciir  i>  not  ileiiicl.  Km  a- 
the  re-nlt  of  -tU(|\  of  -rarvatioii  doi;-.  we  feel  colixineed  that  the 
role  of  acido-i-  is  e\rrelliely  di-ht.  Here,  a-aili.  ket(ini'"i:,  i-  the 
more  marked  feature.  l-Voiii  an  niieompleted  mikI.x-  now  in  ;.ro-re-,s 
in  my  dei)artmeiit  li\  Dr.  .Xortliin^ton  and  Dr.  (Iravc  it  aiipears 
that  the  role  of  ac'do-i.  i-,  almo-t  iiei:lii:ilile  for  ten  day-  ;ir  lea-t  in 
-tarxation.      Ketoiiiiria    n-nall\    dexelo])-   within   forty-ei-ht    hours 

and  it-  lilCMliee  h;i-  iieeli  eoli-triled  into  evidence  f,,r  ,|(id(„i,. 
.Mkaline  re-er\.',  alveokir  CO..  ;uu\  jijl  of  the  Mood  remain  normal 
for  the  lir-I  ten  da,\-  hut  later  the  aKeolar  I 'O^  indieate-  a  -li-ht 
telldeliey    to    deerea-ed    tell-ioli. 

'I"i!i.  \T.\iK\T  OK  A(  iDdsi-.  .Mkali  treatment  i-  alway-  indicated 
ill  acido-i-.  hec.ni-e  a  diminiiti(in  in  lijearlionaie  re-crve  a-  I'ointed 
(iiit.  li\  1,.  .1.  lleiider-on,  i-  an  iiixarialile  accompaniment  of  ai  i<lo-is 
re-ardle-,-  of  other  coe\i-rinu-  elian,<;v-.  'i"he  de^'ree  of  the  acido-is 
-honid  he  determined  iireliininar\-  to  the  administration  of  alkali, 
-ince  the  decree  of  acido-i-  control-  the  inteii^it\  of  treatment. 
'I'he  more  -e\  ere  the  acido-i-  the  more  alkali  i-  indicated.     . Mkali 

-hoiild  I.e  admini-tered  at  lea-t  until  the  pll  of  the  hi I  return-  to 

normal.  It  i-  desirahle,  perhaji-.  to  correct  the  alwohir  CO.  and 
alkali  re-er\c  as  well,  altliouuh  tlii-  i-  not  alwa\-  >o  rcadi!\   ac.'om- 

pli-hed. 

\\  hen  the  treatment  i-  intcn-i\,  .  alkalo-i-  re-nlt-.  a  condition  hiit 
huh'  -ludied  ,11, d  little  uiider-iood.  Chart  It  ilhi-tratc-  the 
i;radiial  dex  clopmciii  of  acido-i-  and  ,,f  alkal.(-i-  ,i-  the  iv-iilt  r.  -pc- 
li\el,\  (if -low  ;i(lniiiii-trati(in  iiit raM'iion-Iv  of  ^  IK 'I  of  o  per  cent. 
NalK'O:.      De;iih   re-iili(d   in  lioth  in-tance-. 

''''"■  I'-'i^il  cliniial  cihcc  of  alkaline  treatment  are  r.  iici  of 
d.x^piica.  diiire-i..  with  occa-ioiiall\  mental  iniprox  eiiient .  With 
l'''h.il  amount-  of  .ilkali  eo:ir-(  ircinor-  and  ri-iditx  d(  velop,  and 
iin,ill\  \dmiiiii-.  coiiMiUion-,  and  relaxation  of  the  -phiiKters. 
Ii'mor  morii-  i-  immedi.iic  and  evircmc. 


*To  l,c  |jnl.li-l.c.l  l.iici. 

1  In  ;ilk;i|.,-i,  il„.  fi  l_  .,|  1,1, „„1  m,,,!  ,,i  i|„.  :,|v.M,l,ir  nir  nri'  widely  diver..-;,! . 
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<  lii.ii:ill', .  :it  liiiif-,  (■(Iciiia  ami  a^cilc-  (Icxcliip  diiriiiir  alkali 
ailniiiii-r  ratiiiii.  A^idc  troiii  alkali  tlicrapx  alkalosis  is  rarely 
fiiciiiiiiM-i'(|.  i,c\  \  and  I  lia\c  IuiiihI  it  niily  in  the  tnllnw  iim  condi- 
tii'M-:  tvplidid  lulldw  iiiii'  tran^t'usioii  in  primary  and  secondary 
anemia,  anil  in  nephriti--.  \N  ilson  and  Stearn^''  deiiionstrati'd  its 
prc^eii'-e  in  (■\periinenially  induced  tetan\    in  duns. 


CilAKI      I 


6.'.l 
ill  .,•■'.  S:iL  I ° 
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.AIlMlosi*    (11  ill    n  Aciilii-L, |.ll    .     _-AH.CO M!i.  Ill'  .  ivo 


At  rill'  prc-eiit  time  ii  mii-l  admitted  that  mir  knuu  ledi;-e  of 
acido-i-  i^  not  iirotoimd.  Ilelatix  ely  simple  met  In  id ^  of  dciermininy; 
its  f\i~te!ice  and  iiiten-it\  arc  now  axailalilc,  the  ^ame  methods 
ser\'itm  f'lr  the  control  of  thera|)y.  'l'hrouj:ii  tht 'r  ihc  a  ileeper 
iiiidci -ti'iidinu'  ol'  aeido-i^  mii-t  re^nit.  More  c\aet,  and  ihcrefoi'c 
more  c;;crti\(',  treatment  can  lie  conlidently  antici|)ated. 


Is        l;n\V\ll;i:i'. :    nil:    lH\(.\ns|s    wd    ll;!  AIMKNT    hK     \(I|)i.~1 
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